In vivo modulation of total and mitochondrial glutathione in rat liver. Depletion by phorone and rescue by N-acetylcysteine.
The aim of the present work was to modulate in vivo the level of hepatic mitochondrial glutathione (GSH). Rats were given phorone (diisopropylidene acetone), which in vivo becomes enzymatically conjugated to GSH, and were subsequently treated with N-acetylcysteine (NAC) to rescue GSH. In liver homogenate, a rapid and biphasic (T1/2 less than or equal to 15 min and 1.5 hr) drop of GSH was observed upon phorone administration. NAC treatment led to a restoration (T1/2 about 1 hr) of GSH in the homogenate above control values within 3 hr. The mitochondrial GSH level decreased with T1/2 of about 1.5 hr upon phorone treatment, and was 75% restored by NAC treatment within 3 hr. Hydroperoxide-induced mitochondrial pyridine nucleotide oxidation and Ca2+ release were impeded in GSH-depleted organelles, and NAC treatment restored these processes. The GSH status had no influence on mitochondrial pyridine nucleotide oxidation and Ca2+ released induced by alloxan, which reacts directly and non-enzymatically with pyridine nucleotides. It is concluded that NAC is able to rescue mitochondrial GSH in vivo and restore important mitochondrial functions. The data suggest that NAC may be a useful antidote in oxidative stress-related diseases.